PTEN in neural precursor cells: regulation of migration, apoptosis, and proliferation.
PTEN is a lipid phosphatase, and PTEN mutations are associated with gliomas, macrocephaly, and mental deficiencies. We have used PTEN +/- mice to assess PTEN's role in subventricular zone (SVZ) precursor cells. For cultured SVZ neurosphere cells, haploinsufficiency for PTEN increases phosphorylation of Akt and forkhead transcription factor and slightly enhances proliferation. Based on a filter penetration assay, PTEN +/- cells are substantially more migratory and invasive than +/+ cells. The +/- cells also are more resistant to H(2)O(2)-induced apoptosis. Analysis of PTEN +/- and +/+ mice by BrdU labeling reveals no difference in the rate of cell proliferation in the SVZ. Exit of BrdU-labeled cells from the SVZ and radial migration to the outer layers of the olfactory bulb are more rapid for +/- cells. These observations indicate that PTEN regulates SVZ precursor cell function and is particularly important for migration and apoptosis in response to oxidative stress.